Disulfide linkages and a three-dimensional structure model of the extracellular ligand-binding domain of guanylyl cyclase C.
Guanylyl cyclase C (GC-C) is a single-transmembrane receptor that is specifically activated by endogenous ligands, including guanylin, and the exogenous ligand, heat-stable enterotoxin. Using combined HPLC separation and MS analysis techniques the positions of the disulfide linkages in the extracellular ligand-binding domain (ECD) of GC-C were determined to be between Cys7-Cys94, Cys72-Cys77, Cys101-Cys128 and Cys179-Cys226. Furthermore, a three-dimensional structural model of the ECD was constructed by homology modeling, using the structure of the ECD of GC-A as a template (van den Akker et al., 2000, Nature, 406: 101-104) and the information of the disulfide linkages. Although the GC-C model was similar to the known structure of GC-A, importantly its ligand-binding site appears to be located on the quite different region from that in GC-A.